Inhibition of rat liver microsomal NADPH cytochrome P450 reductase by glutathione and glutathione disulfide.
Previously we have demonstrated inhibition of lipid peroxidation by reduced glutathione (GSH) in rat liver microsomes that is dependent upon the presence of alpha-tocopheral (alpha-TH) in the membranes. Glutathione disulfide (GSSG) potentiated the inhibitory effect of GSH in an enzymatic (NADPH-dependent) lipid peroxidation system in rat liver microsomes; however, inhibition by GSH + GSSG is independent of alpha-TH. When we repeated these experiments with a non-enzymatic system (ascorbate/ADP) to stimulate lipid peroxidation, GSSG did not potentiate the inhibitory effect of GSH. To delineate the mechanism of inhibition of microsomal lipid peroxidation by GSH + GSSG, we examined the effects of these compounds on cytochrome P-450 reductase (EC 1.6.2.4), an important component of the NADPH-dependent enzymatic lipid peroxidation system. It was observed that GSH alone caused about 25% and 21% inhibition of reductase activity in crude microsomes and partially purified enzyme preparations, respectively. There was no inhibition of reductase activity by GSSG alone in either crude microsomes or partially purified enzyme preparations. However, when added together, GSH and GSSG enhanced the inhibition of reductase activity in crude microsomes and partially purified enzyme by 39% and 56%, respectively. We speculate that one possible mechanism for the inhibition of NADPH-dependent lipid peroxidation by GSH + GSSG is, in part, due to inhibition of NADPH cytochrome P-450 reductase, thus affecting the initiation phase of lipid peroxidation.